Biotransformation and in vitro activity of an arabinosylcytosine 5'-chloro-5'-deoxy analog.
5'-Chloro-5'-deoxyarabinosylcytosine (5'-chloro-araC), a lipophilic and cytidine-deaminase resistant analog of the cytotoxic agent arabinosylcytosine (araC) was evaluated in terms of bioactivation, transformation and its cytotoxic activity in vitro. 5'-Chloro-araC interferes with DNA synthesis (IC50 = 2.8 mumol/l) and inhibits the growth of L1210 cells in suspension culture (IC50 = 1.05 mumol/l) and in the soft agar assay (IC50 = 0.65 mumol/l). Being phosphorylated to the triphosphate of araC-araCTP (5'-triphosphate of araC), 5'-chloro-araC has the same mechanism of action as arabinosylcytosine. In alkaline solutions 5'-chloro-araC is transformed to another (cytostatically inactive) araC analog--2',5'-anhydroarabinosylcytosine--but at physiological pH and temperature conditions, it has sufficient stability to be phosphorylated and thus activated. A lower rate of araCTP formation from 5'-chloro-araC explains the somewhat lower cytotoxic effect of this compound against various established cell lines in vitro compared to araC. Lipophilicity that would allow an oral drug formulation and certain other superior physico-chemical and biochemical characteristics of 5'-chloro-araC make this compound an interesting candidate for further investigations.